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3-Arvl>2-cvanQ-3-hvdrQxv-acrvllc add derivatives 

The present invention relates to selected 3-aryl-2-Gyano-3-hydroxy-acryllG acid derivatives^ 
the preparation of these compounds, and to the use of such compounds in the antimicrobial 
treatment of surfaces, as antimicrobial active substances against granvpositive and gram- 
5 negative bacteria, yeasts and fungi and also in the preservation of cosmetics, household 
products, textiles and plastics and for use in disinfectants. 

The present invention relates to 3-aryl-2-cyano-3-hydroxy-acrylic acid derivatives of formula 




Ri is hydrogen, Ci-G2oailcyl; Ci-C2oalkoxy; CF3; Ce-Cioaryl; or a radical of formu- 



la (1ai) 




R2 is hydrogen: or Ci-C2oalkyl. 

15 Ci-C2oallcyl are straight-chain or branchen aiicyl radicals like methyl, ethyl, n-propyl, isopropyl, 
n-butyl, secbutyl, terLbutyl, amyl, isoamyl ortert.amyl, hexyl, 2-ethylhexyl, heptyl, octyl, i- 
sooctyl, nonyl, decyl, undec^, dode(^, tetradecyl, pentadecyi, hexadecyl, heptadecyl, octa- 
decyl Oder eicosyl. 

20 Ci-C2oalkoxy are for example z.B. Methoxy, Ethoxy, n-Propoxy, Isopropoxy, n-Butoxy, 

sek.Butoxy, tert. Butoxy, Amyloxy, Isoamyloxy odertertAmyloxy, Hexyioxy, Heptyloxy, Octy- 
loxy, Isooctyloxy, Nonyloxy, Decyloxy, Undec^oxy, Dodec^oxy, Tetradecyloxy, Pentadecy- 
loxy, Hexadecyloxy, Heptadec^loxy Oder Octadecyloxy. 
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Co-Cioaryl Is for example naphthyl and preferably phenyl. 

In acoordanoe with the Invention, preferenoe Is given to compounds of formula (la), wherein 
Ri is Co-Cioaryl, and most preferably phenyl. 

5 

Prefersnoe Is given to compounds of formula (1a), (lb) or (1c), wherein 
Ra CrC2o-Alkyi. 



Very special preference is given to compounds of formulae 




, wherein In 



the formulas (2) to (5) 
R2 is CrOzoalkyl. 



15 The preparation of the 3-aryl-2-(^no-3-hydroxy-acrylic acid derivatives can be carried out 
according to known methods. 

For the preparation of the acrylic acid derivatives of the general formula (la) of the 
corresponding q/anoacetates of the fonmula (Id) are condensed with carbon acid chlorides 
20 of the formula (1c) at temperatures from -IWC to -MOO^'C, preferably at -80''C, in a suitable 
solvent, lilce diethylether or tetrahydroluran in the presence of a base like metal alkoholates, 
metal silacides or metal amides, preferably lithium diisopropylamide accwding to the follow- 
ing reaction scheme: 
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(1c) (Id) (1) 

Ri and R2 are defined as given in formuia (1a). (lb) or (1c). 

Ttie process for tlie preparation of the 3-aryl-2-Gyano-3-iiydroxy-acrylIc add derivates Is a 
further object of the present invention. 

The 3-aryi-2-cyano-3-hydroxy-acrylic add derivatives of the present invention exhibit pro- 
nounced antimicrobial acHon, especially against pathogenic grant-positive and gram-negative 
bacteria and against bacteria of the sidn florai and also against yeaste and moulds. They are 
acoordlngiy suitable especially for disinfection, deodorisation. and for general and anUmioo- 
blai treatment of the sidn and mucosa and of integumentary appendages (hair), more espe- 
cially for the disinfection of hands and wounds. 

They are accordingly suitable as antimicrobial active substances and preservatives in per- 
sonal care preparaOons such as, for example, shampoos, bath additives, halrcare prepara- 
tions, liquid and solid soaps (based on synthetic surtadarrts and satts of saturated and/or un- 
saturated fatty adds), lotions and creams, deodorante, oUier aqueous or alcoholic solutions, 
e.g. deansing sdutions for the sMn, moist deaning dottis, oils or powders. 

The Invention accordingly relates also to a personal care preparation comprising at least one 
compound of formula (la), (lb) or (1c) and cosmetically tolerable carriers or adjuvants. 

The personal care preparation according to the invention contains from 0.01 to 15 % by 
weight, preferably from 0.1 to 10 % by weight, based on the total weight of the composition, 
of a compound of formuia (la), (1 b) or (1c), and cosmetically tolerable adjuvants. 

Depending upon the form of the personal care preparation, it comprises, in addition to the 3- 
aryl-2-{^ano-3-hydroxy-acrylic add derivatives of formula (1 a), (1 b) or (1c), furUier constitu- 
ente such as, for example, sequestering agents, colorante, perfume oils, thickeners or soiidi- 
fiers (consistency regulators), emolliente, UV-absoril^ers, skin protective agente, antioxidante. 
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addtth/es that improve the mechanical properties, such as dicarboxylic acids and^or aiumin- 
ium, zinc, caidum or magnesium satts of CM-Csfatty adds, and, optionaily, preservatives. 

The personal care (mparaUon according to the invention may in the form of a water-in-oil 
5 or ofl-ln-water emulsion, an alooholic or aioohoi<ontaining formulation, a vesicular dispersion 
of an ionic or non-ionic amphlphlilc lipid, a gel. a sdid sOcIc or an aerosol formulation. 

As a water-in-oil or oil-ln-water emulsion, the cosmetically tdereble adjuvant contains pref- 
erably from 5 to 50 % of an oil phase, from 5 to 20 % of an emulslfier and from 30 to 90 % 
1 0 water. The oH phase meiy comprise any oil suitable for cosmetic formulations such as, for ex- 
ample, one or more hydrocarbon oHs. a wax, a natural on. a sHIcone oH. a fertty add ester or a 
fetty aloohd. Preferred mono- or poly-ols are ethanol. Isopropanol, propylene glycol, h&x^- 
iene glycol, glycerd and sorbitd. 

1 5 Cosm^ frxmulattons according to the Invention are used In various fields. There come into 
consldeFation, tor example, especially the friilowing preparations: 

skin-care preparations, e.g. skin^washing and deandng fmparations in the form of tab- 
let-form or llquM soaps, ^nthetto detergents or washing pastes. 

- bath preparatk>ns, e.g. IkfuM (foam baths. mill». shower preparattons) or sdid bath 
20 preparattons. e.g. bath cubes and bath salts; 

skin-care preparations, e.g. skin emulstons. multi-emulsions or sidn oils; 

- cosmetto personal care preparattons. e.g. fadal make-up in the form of day cresnris or 
powder creams, face powder (loose or pressed), rouge or cream make-ijp, eye-care 
preparations, e.g. eyeshadow preparations, mascaras, eyelinere, eye oreams or eye4ix 

25 creams; lip-care preparations, e.g. lipsticks, lip gloss, lip contour pencfls, nail-care prepa- 
rations, such as nail varnish, nail varnish removera, nail hardenere or cuticle removere; 
intimate hygiene preparations, e.g. intimate washing lotions or intimate sprays; 
foot-care preparations, e.g. foot baths, foot powdera, foot creams or foot balsams, spe- 
cial deodorants and antiperepirants or callus-removing preparations; 

30 - light-protective preparations, such as sun milks, lotions, creams or oils, sun-blocks or 
tropicals, pre-tanning preparations or after-sun preparations; 
skin-tanning preparations, e.g. self-tanning creams; 

depigmenting preparations, e.g. preparations for bleaching the skin or skin-lightening 
preparations; 
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insect-repellents, e.g. insect-repellent oils, lotions, sprays or stteks; 
deodorants, such as deodorant sprays. pump-ecUon sprays, deodorant gels, sttdcs or 
foll-ons; 

antlperspbants. e.g. antlperspirant stido. creams or roll-ons: 

preparations for cleansing and caring for blemished skin. e.g. ^nthetic detergents (solid 
or liquid), peeling or scrub preparations or peeling maslcs; 

hair-removal preparations In ^emical form (depilatlon). e.g. hair-removing powdere. liq- 
uid hair-removing preparations, cream- or pasts-form hair-removing preparations, hair- 
removing preparations In gel form or aerosol loams; 

shaving preparations. e.g. shaving soap, foaming shaving creams. non-4baming shaving 
creams, foams and gels, preshave preparations for dry shaving, aftershaves or after- 
shave lotions; 

fragrance preparations, e.g. fragrances (eau de Cologne, eau de toilette, eau de parftim. 
parfum de toilettB, periiime). perfume oils or perfume creams; 
dental care, denture-care and mouth-care preparations. e.g. toothpastes, gel tooth- 
pastes, tooth powdere, mouthwash concentrates, anti-plaque mouthwashes, denture 
deanera or denture fixatives: 

cosmetic hirir-treatment preparations. e.g. hair-washing preparations in the form of 
shampoos and conditionere. tiair-care prepaations. e.g. pretreatment preparations, tiair 
tonics, s^ing creams, styling gels, pomades, hair rinses, treatment packs. Intensive hair 
treatments, hair-structuring preparations, e.g. hair-waving preparations for permanent 
waves (hot wave. mDd wave, cold wave), hair-straightening preparations, Ikjuid hair- 
setting preparations, hair foams, hairsprays. trieaching preparations. e.g. hydrogen per- 
oxide solutions, lightening shampoos, bleaching creams, bleadiing powdere. t>ieaching 
pastes or oils, temporary, semi-permanent or permanent hair colorants, preparations 
containing seH'-ojddising dyes, or natural hair colorants, such as henna or camomile. 

An antimkarobial soap has, for example. Vne following composition: 
0.01 to 5 % by weight of a compound of formula (la), (lb) or (1c). 
0.3 to 1 % by weight titanium dtoxlde. 
1 to 10 % by weight stearte acid. 

soap base ad 100 %, e.g. a sodium salt of tallow fatiy acid or coconut fatiy acid, or glycerol. 
A shampoo has, for example, the following composition: 
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0.01 to 5 % by weight of a compound of formula (la), (lb) or (1c), 
12.0 % by weight sodium laursth-2-8uifiBta, 
4.0 % by weight oocamidopropyl betaine. 
3.0 % by weight NaCi and 
5 watered 100%. 

A deodorant has, for example, the following composition: 
0.01 to 5 % by weight of a compound of formula (la), (lb) or (lc), 
60 % by weight ethand, 
10 0.3 % by weight perfume oil, and 
watered 100%. 

The invention relates also to an oral composition containing from 0.01 to 15 % by weight, 
besed on the total weight of the composition, of a compound of formula (la), (lb) or (1c), and 
1 5 orally tolerable adjuvants. 

Example of an oral composition: 

10 % by weight sorbitol. 

10 % by weight glycerol. 
20 15 % by weight ethanol, 

15 % by weight propylene glycol. 

0.5 % by weight sodium lauryl sulfate. 

0.25 % by weight sodium methylcoc^ taurate. 

0.25 % by weight polyoxypropylene/polyoxyethylene blocic copolymer. 
25 0.10 % by weight peppermint flavouring. 

0.1 to 0.5 % by weight of a compound of fonmula (1 a). (1 b) or (1 c), and 

48.6 % by weight water. 

The oral composition according to the invention may be, for esrampie, in the form of a gel, a 
30 paste, a cream or an aqueous preparation (mouthwash). 

The oral composition according to the invention may also comprise compounds that release 
fluoride ions which are effective against the formation of caries, for example Inoiganic fluo- 
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ride saHs, e.g. sodium, potassium, ammonium or catdum fluoride, or oiganic fluoride saits, 
e.g. amine fluorides, whidi are known under tlie trade name Olafluor. 

3^Aryl-2-cyano-3-liydroxy-acrylic acid derivatives of formulae (la), (1b) or (1c) according to 
5 the invention are aiso suitable for treating, espedaity preserving, texOie fibre materials. Sucli 
materials are undyed and dyed or printed fibre materials, for example of silk, wool, polyamide 
or polyursthanes, and especially oellulosic fR)rs materials of eril kinds. Such fibre materials 
aie, for example, natural cellutose fibres, such as cotton, linen. Jute and homp, as well as 
cellulose and regenerated cellulose. Prefened suttaUe textile fibre materials are made of 
10 cotton. 

3-aiyl-2-<^no-3^ydn»^-aaylte acM derivatives according to the invention are suitable also 
for treating, especially imparting antimicroblal properties to or preserving, plastics such as, 
for example, polyethylene, polypropylene, polyurettiane, polyester, pdyamMe, polycarbon- 
ate, latex etc. Fields of use therefor are, for examfde. fioor coverings, plastics coatings, plas- 
15 tics containers and packaging materials: kMchen and bathroom utensils (e.g. brushes, 

shower curtains, sponges, bathmafts), lat^ filter materials (air and water filters), plastics ar- 
tides used in the fidd of medteine such as. for example, dressing matsrials. syringes, caUie- 
ters etc, so-called "medtoal devices", gloves and mattresses. 



20 Paper, for example papers used for hygiene purposes, may also be provided witti antimicro- 
bial properties using the 4-amlnopyrlmklInes according to the invention. 

It Is also possible for nonwovens such as, for example, nappies/diapers, sanitary towds, 
panty liners, and doths for hygiene and household uses, to be provided witti antimkarobld 
25 properties in accordance with the invention. 

The 3-aryl-2-(^no-3-hydro}v-acrylic add derivatives of formulae (1a). (lb) or (1c) are also 
used in washing and deaning formulations such as, for example, iiquki or powder washing 
agents or softeners. 



30 



The 3-aryl-2-(qrano-3-hydr(»^-acrylic acid derivatives of formulae (la), (lb) or (1c) can also 
be used espedaily in household and general-purpose dean«« for deaning and disinfeding 
tard surfoces. 
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A cleaning preparation has, for example, the following composition: 
0.01 to 5 % of a compound of fonnida (la), (1b) or (1c). 
3.0 %octyl alcohol 4EO. 
1 .3 % fatty alcohol Cs-Cwpolyglucoslcle, 
5 3.0 % Isopropanol, and 
watered 100%. 

In addition to preserving cosmetic and household products, the preservation of technical 
products, the provision of technical products with antimicrobial properties and use as a bb- 
1 0 cide In technical processes are also possible, for example In paper treatment, espedaiiy in 
paper treatment iiquore, printing thickenere of starch or cellulose derivatives, surfece- 
coatings and paints. 

The 3-aryl-2-cyano-3-hydroxy-acrylic acid derivatives of formulae (la), (lb) or (1c) era also 
1 5 suitable for the antimicrobial treatment of wood and for the antimicrobial treatment of leather, 
the preserving of leather and the provision of leather with antimicrobial properties. 

The compounds according to the invention are also suitable for flie protection of cosmetic 
products and household products from microt)lal damage. 
20 sich die erfindungsgemassen Verbindungen zum Schutz von Icosmetischen Produkten und 
Haushaltsprodukten vor milaobieiler Verderbnls. 

Furthennore, the compounds of the present invention are able to penetrate blofilms formed 
on animated and inanimated surfaces. They can also, if necessary, prevent the adheston of 
25 t>acteria on surfeces and the further forming of the biofilmes. They are able to detach the 
biofilm and/or to inhibit the groth of the biofiim fomning microoi^anlsms in the biological 
matrix or to idil them. 

Generally, blofilms are aggregates of animated or inanimated microorganisms, preferably 
30 bacteria, togehter with their intennedlate catabolic products In form of extracellular polymer 
substances (EPS-matrix), like polysaccharides. The effidacy of antlmkrobial actives, which 
normally show a distinct growth-inhibion or killing activity against plankton cells, may 
strongly be reduced for microorganisms, which are organized in blofilms, i.e. becaususe of 
insufficient penetration of the active into the biomatrix. 
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The compounds of the present Invention are therefore effective actives against biofilms 
which are formed on the surface of teeth and oral mucosa, which are participated in the 
formation of degenerative an diseases in the oral region, Mke caries or periodontosis. 

The following Examples illustrate, but do not limit, the present invention. 
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Example 1 ; Preparation off arvl-morK)-f2-cvano.3-hvdro)cv.acivllc acldVeatar MQ1 V 

CN 



(101) 



Ar= 




R = iso-bufyl, n-bufyl. iso-propyl, n-octyl. l80H>c^ 

A 1 .6 m solution of 1 mmoi n-BuLI in hexane is added to a solution of 1 mmol diisopro- 
5 pylamine in THFabs (6 ml / ml diisopropylamine) at -10'C. Pie mixture is stirred for 15 min. 
and than cooled down to -78"C. 

After that the solution of 0.5 mmol of the conesponding cyano acetate is added in TIHF (1 mi / 
g cyanoenetate) at this temperature initially, additionally stirred for 15 min and than the solu- 
tion of 0.5 mmol of the add chloride is added In THF (2 ml / g acid chloride). 
1 0 After stirring of 45 min at -TS'C the reaction mixture is quenched at this temperature wtth 15 
% IHCi und warmed up to room temperature over niglit 

For woridng up the reaction mass Is extracted with acetic add ester, the organic phase is 
washed vi^ water for several times, dried and purified and concentrated. 
The produd Is Isolated and purified via chromatographic methods on silica gel (acidic acid 
15 ester /hexane 10/1). 



The following derivatives are ot>telned wiUi this method: 





At 


R 


Yield [%] 


(101a) 


4-biphenyl 


i-propyl 


37 


(101b) 


4-biphenyl 


n-butyl 


25 
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B 




(101c) 


4-biphenyl 


^butyt 


18 


(101d) 


4>blphenyi 


n-octyl 


23 


(101e) 


4-biphenyl 


i-odyl 


22 


(lOlf) 


2-naphthyl 


n-octyl 


20 



Examuto 2: Preparation of arvl-bls-f2.cvano.3-hvdro>cv-acrvllc acld^ eater f 102^: 




R-n-oo^,l-oclyl (102) 

5 

A 1.6 m solution mmoi of n-BuU in liexane is added at -lO'C to a aotution of 1 mmoi diiso- 
propylamine in THFabs (6 mi / mi diisopropylamine). The mixture is stirred fbr 15 min. and 
than cooled down to -ya'C. 

After that the solution of 0.5 mmoi of the conesponding cyano acetate is added in THF. (1ml / 
10 g (^noacetate) at this temperature initially, addittonaily stirred for 1 5 min and than the solu- 
tion of 0.5 mmd of the add chloride is added in THF (2 ml / g acid chloride). 
After stilling of 45 min at -78'C the reaction mixture Is quenched at this temperature with 15 
% HCI und warmed up to room temperature over nighL 

The worldng up for reconditioning, Isolation and purification Is carried out according to exam- 
15 plel. 



The following derivatives are obtained with this method: 





R 


Yield r%l 


(102a) 


rvoctyl 


13 


(102b) 


i-oc^ 


21 



20 
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Table 1: 1H-NMR data of th^ QprnpoMm^: 




compound 


1H.NMR(CDaa) 


(101b) 


3*bipheny!-4-yl-2- 
cyano-3-hydroxy- 
acrylic acid bu- 
tylester 


0.99 (3H, t. J=7.43 Hz), 1.45-1.49 (2H, m),1.74-1.79 (2H, m). 
4.36 (2H. t J=6.66 Hz). 7.41 (1H. t. J=5.89Hz).7.47 (2H. t. 
J=6.92 Hz). 7.62 (2H, d. J=6.92 Hz). 7.71 (2H. d. J=8.71 
Hz),8.10 (2H. d. J-8.46 Hz). 14.27 (1H. s) 


(101c) 


3-biphenyl-4-yt-2- 
cyano-3-hydroxy- 
acrylic add isobu- 
tylester 


1.03 (6H, d, J=6.66 Hz), 2.07- 2.12 (1H, m).4.13 (2H, d, 
J=6.66 Hz). 7.40 (1H. t. J=7.30 Hz), 7.47 (2H, t, 
J=7.43Hz).7.62 (2H, d, J=7.42Hz), 7.71 (2H, d, J=«.20 Hz), 
8.10 (2H. d. J=8.46 Hz). 14.27 (1H. 8) 


1(01d) 


3-biphenyl-4-yl-2- 
cyano-3-hydroxy- 
flcrvlic add oi^ 
tylester 


0.89 (3H, t. J=6.66 Hz), 1.22-1.45 (10H, m). 1.79 (2H, m), 
4.34 (2H, t. J=6.66 Hz),7.40 (1H, t, J=7.17 Hz), 7.47 (2H, t. 
J=7 17 HzS 7 62 ITH d Js 7 17 Hz) 7 71 d Jsft AS H7\ 
8.09 (2H. d. J=8.45 Hz). 14.27 (1H. s) 


(101e) 


3-biphenyl-4-yl-2- 
cyano-3-liydroxy- 
acrylic add 2- 
ethyl-hexylester 


0.85-0.97 (SH, m), 1.25-1.45 (8H, m), 1.72-1.78 (1H, m), 4.24- 
4.28 (2H. m), 7.40 (1H. t. J=7.17 Hz). 7.46 (2H. d. J=7.30 Hz), 
7.62 (2H, d, J=7.17 Hz), 7.71 (2H. d, J=8.712Hz), 8.09 (2H, d, 
Ja8.45 Hz). 14J27 (1H. s) 


(102a) 


2.Cyano-3-[4"-(2- 
cyano-1-liydroxy- 

nyl-vinyl)-bipheny!- 
4-yl-3-hydroxy- 
aorylicadd octyl- 
ester 


0 87-0 91 /6H t. J=6 92 Hz) 1 20-1 45 /20H m) 1 77-1 82 
(4H ,m), 4.35 (4H. t, J=6.66 Hz),7.75 (4H, d, J=6.92 Hz).8.12 
(4H. d. J^.46 Hz). 14.27 (2H, s) 


(102b) 


2-Cyano-3-[4'-(2- 

(^ano-2-(2-ethyl- 

hexyloxycart>onyl)- 

1-hydrDxy-vlnyl)- 

biphenyl-4-yl-3- 

hydroxy- aorylic 

acid-2- 

ethylhexylester 


0.9-0.97 (12H. m).1.30-1.50 (16H. m),1.71-1.78 (2H .m).4.20- 
4.30 (4H. m).7.75 (4H. d. Jb8.46 Hz),8.13 (4H, d. J»8.46 Hz), 
14.27 (2H. s) 


(lOlf) 


2-Cyano-3- 
hydroxy-3- 
naphtlia!en-2-yl- 
acrylic acid-octyl 
ester 


0.89 (3H. t, J=6.83 Hz).1.20-1.55 (10H. m), 
1.75-180 (2H. m). 4.35 (2H. t . J=6.83 Hz), 
7.50-7.60 (2H. m), 7.86 (1H, d. J=8.29 Hz). 
7.91-7.98 (3H , m), 8.58 (1H, s), 14.27 (1H, s) 



Tabelle 2: 13C-NMR data of the oomoounds 




Comoound 


13C-NMR rcDCI3) 


(101b) 


3-biphenyl-4-yl-2- 
cyano-3-hydroxy- 
acrylic acid - bu- 
tylester 


13.81. 19.11. 30.49. 66.66, 78.63. 115.90. 127.11. 128.29. 
128.86, 129.06, 129.97. 139.33. 145.91. 171.22. 182.11. 
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Tabelle 


2;13Q-MMR<;I^Qf 


thecornpOMncl? 

i,3C-NMR (CDCi?) 


(101c) 


3-blphenyl-4-yl-2- 
cyano-3-hydroxy- 
acrylicacid- 
teobutylestBr 


19.06. 27.80, 72.53. 78.62. 115.83, 127.12, 128.30, 128.87. 
129.06. 129.99. 139.34, 145.91, 171.18, 182.10 


(101d) 


3-biphenyl^yl-2- 
^ano-3-hydroxy- 
acrylic acid 00- 
tylester 


14.24, 22.75, 25.80, 25.89, 28.50, 29.23, 31.85, 66.97, 78.65, 
115.91. 127.12. 128.30. 128.87, 129.06. 129.98, 139.33, 
145.91,171.24,182.11. 


(1016) 


3-biphenyl-4-yl-2- 
cyano-^hydroxy- 
acrylic acid -2- 
ethyl-hexylester 


11. .09, 14.16. 14.25. 22.79. 23.00. 23.69, 28.94. 29.45. 29.78. 
30.23. 31.99, 38.69, 69.00, 78.63, 115.71, 127.06, 128.25, 
128.81. 129.03, 120.94, 139.27, 145.83, 171.26, 181.95. 


(1Q2a) 


2-cyano-3-[4'-(2- 

cyano-1-hydroxy- 

2-octyloxycar- 

bonyi-vinyl)-bi- 

phenyl-4-y!-3- 

hydroxy- acrylic 

acid -odylestar 


14.25. 22.75. 25.80. 28.49. 29.23, 31.85. 67.08. 79.11. 
115.71, 127.33, 129.24, 131.09, 144,05, 171.10, 181.76. 


(102b) 


2-c^no-3-[4*-(2- 
c^ano-2-(2-6thyl- 
hGxyloxycarbonyl> 
1-hydroxy-vinyl)- 
biphenyl-4-yl-3- 
hydroxy- aorylic 
acid *2-ethylhexyl- 
ester 


1 1.09. 14.16. 22.99, 23.68, 28.93. 30.21. 38.68. 69.11. 79.10. 
115.52.127.28. 129.20. 131.06, 143.97. 171.12. 181.61. 



Example 3: Determination of the minim um InhlbHnrv ooncentiation (MIC valua^ 



a) Automatic MIC-Screening according to the broth dilution method: 

l\Aedium: Casein/soymeal peptone agar (Merdc) 

Diluent DIMSO 

Microorganisms used: Staphylococcus aureus ATCC 6538 

Escherichia ooli ATCC 10536 

Actinomyces viscosus ATCC 43146 

Corynebacterium xerosis ATCC 373 Oder 
C. minutissimum ATCC 23348 



incubation: 



24 to 48 hours at 37X 
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Test solufion: 0.3 % stocK solutions of all the test substances aie prepared In a suit- 

able solvent and diluted In serial dilutions to end concentrations of 120 
^g/ml to 3.75 poAnI In DSMO In Deep-Well-piatBS. 

5 Test principle: 

8 pi of eadi dilution step is mixed witii 192pi of nutrient medium in micro titer plates. The 
plates are incubated at 37X for 24 hours and then the highest dilution (lowest concentration) 
of the test substance at which growth is Just no longer discernible is determined (corresponds 
10 to the MIC). 



Table 3: MIK in luy/mW 


ComD.of 




aureus 


Corvnebac 


^. vlsoosus 


formula 




t^rium sp. 








(101b) 




7.5 


15 


7.5 


(101c) 


jj^^^j^W CN ' 


7.5 


7.5 


7.5 


(lOld) 




<3,75 


<3.75 


<3.75 


(102a) 


o o 


<3,75 


>120 


<3.75 
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b) Detarmlnation of MIC vs. different oral germs in the biotli dilution method 
Medium: Thioglyoolate Bouillon with Hemin and Menadion 

Columbia Bouillon with Hemin and Menadion fQr P. gingivalls 
und P. nigrescens 



diluent 



the corresponding amount of the substances was pippeted dirscOy 



Actlnot)acillus actinomyoelemoomitans ATCC43718 
Streptococcus gordonii ATCC10558 
Streptococcus mutans ATCC33402 
Actinomyces viscosus ATCC43146 
Fusobacterlum nudeatum subsp. pdymorphum ATCC1095 
Porphyromonas gingivalls ATCC3277 
Prevotella nigrescens ATCC33563 

Incubation: 7-1 0 days at 37°C under anaerobic conditions, resp. 24 h aerobi- 

cally with 10% CO2 for Streptococci und A. acUnomycetemoomHaris 

20 Test solution: Stoclc soluttons in ethanol with 1500 ppm (w/w) are used from ail test 

substances 

Test principle: 

Bacteria are talcen firom blood agar plates with cotton swabs and a suitable CD. Is adjusted 
in the coiresponding medium (McFartand 0.5). This solution is used for F. nudeatum and P. 
25 nigresoens in undiluted state, for the other strains a dilution of 1 :20 Is used. To each 2 ml of 
active ingredient containing solution 0.1 ml of the bacteria cuifajre is added and incubated as 
described above. 
The results are listed In Table 4. 



Examples of test 
organisms: 

10 



15 
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Table4;MHKinrppm1 




MOIb) 




(101<<) 


M01e) 


(2p1a) 


(201b) 














A.actinomycdteinoomitan8 
ATCC43718 


15 


15 


215 


>15 


>15 


>15 


S. gordonii ATCC10558 


3,75 


3.75 


$0.94 


<0.94 


15 


15 


S. mutans ATCC33402 


5.63 


5.63 


$0.94 


<0.94 


>15 


>15 


A. visoosus ATCC43146 


3.75 


7.5 


$0.94 


<0.94 


7.5 


7.5 


F. nudeatum subsp. polymoiphum 
ATCC10953 


$0.94 


7.5 


15 


>15 


215 


>15 


P. ginglvalis ATCC3277 


3.75 


7.5 


7.5 


15 


>15 


>15 


P. nigresoens ATCC33563 


>15 


>15 


>15 


>15 


>15 


>15 



c) Detrermination of MIC for an extended gem spectaim in the Agar incorporation test 

Medium: Casein/soymeal peptone agar (Merck) 

5 *Sat>ouraiid 4 % glucose agar (Merck) 



Diluent: Sterile 0.85 % Nad solution 

Microorganisms used 

(examples): Staphylococcus aureus ATCC 6538 

Staphylococcus epidermldis ATCC 12228 
Corynebacterlum xerosis ATCC 373 

Propionibacterium acnes ATCC 6919 

Escherichia coli ATCC 10536 

Pseudomonas aeruginosa ATCC 15442 

Candida albicans ATCC 10231 * 

incubation: 24 hours at 37''C 

3daysat28X* 
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Test solution: 1 % stock solutions of all the test sut)6lanoes are prepared In a suit- 

able solvent and diluted In serial dilutions to end oonoentretions of 
from 1000 ppm to 10 ppm. 

Test principle: 

5 0.3 mi of each dilution step Is mixed with 1 5 mi of nutrient medium while the latter is still liq- 
uid. After the nutrient medium has solidified. 10 pi of each of the following organism dDutlons 
of the test strains in 0.85 % Naa solution are spotted onto the agar medium. 

The plates are incubated during 24 hours at Z7''C and then the highest dilution (lowest con- 
10 oentration) of the test substance at which growth is Just no longer discernible (corresponds to 
the MIC) Is determined. 



Table 5: WC in ooml 














(101b) 


(101c) 


(lOld) 


(Iple) 


r20iw 


Staphytococcus aureus ATCC 6538 


6.25 


12.5 


< 1.56 


1.9 


100 


Staphylococcus epidennidisATCC 12228 


6.25 


6.25 


< 1.56 


1.9 


25 


Corynebacterlum xnt>sis ATCC 373 


3.13 


3.13 


<1,56 


1.9 


< 1,56 


C. minutissimum ATCC 23348 


12.5 


12.5 


< 1.56 




50 


Propionlbacterium acnes ATCC 6919 


12.5 


12.5 


6.25 


0.94 


< 1,56 


Escherischia coil ATCC 1 0536 


>100 


>50 


>400 


>500 


>400 


Proteus vulgaris ATCC 6896 


>100 


>50 


>400 




>400 


Klebsieiia pneumoniae ATCC 4352 


>100 


>50 


>400 




>400 


Saimoneiia choieraesuis ATCC 9184 


>100 


>50 


>400 




>400 


Pseudomonas aemginosa ATCC 15442 


>100 


>50 


>400 


>500 


>400 


Candida albicans ATCC 10231 


>100 


>50 


>400 


>500 


>400 


Aspergillus niger ATCC 6275 


>100 


>50 


>400 




>400 
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1 . 3-aryl-2H:yano-3-hydroxy-acryl8aure derivates of formula 




Ri is hydrogen, Ci-C2oalkyl; Ci-C2oalkoxy: CFa; Ce-Cioaryl; or a radical of formu 



la (1ai) 




R2 is hydrogen; or Ci-C2oalkyl. 

10 2. Compounds of formula (1a) according to daim 1 , wherein 
Ri is C0-Ci(rAryl. 

3. Compounds according to daim 1 or 2, wherein 
Ri is phenyl. 

15 

4. Compounds according to one of daims 1 to 3, wherein 
R2 is Ci-C2oailcyl. 

5. Compounds according to one of daims 1 to 4, which correspond to formula 




, wherein 



R2 isCi-Czoallcyl. 
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6. Compounds aooording to one of dainm 1 to 4, which correspond to formula 




(3) 

OH 

R2 is Ci-Caoallcyl. 



, wherein 



10 



7. Compounds according to one of claims 1 to 4, which correspond to formulae 

o 




o"*^ or (4b) 




(4a) 



wherein 

1^2 is Ci-C2oa!icyl. 

8. Process for the preparation of the compounds of formula (1a) according to daiim 1, which 
comprises condensing the cyanoacetate of formula (la) with the carbon acid chloride of for- 
mula (1 b) to the compound of formula (la) according to the following reaction scheme: 
o 

^ Rr 



NC 



(la) 

15 wherein 

Ri and R2 are defined as in daim 1. 



o 

(lb) 




(1) 



20 



9. Use of the compounds of formulae (1 a). (1 b) or (1 c) for the antimioobial treatment of sur- 



10. Use of the compound of formulae (la), (lb) or (1c) according to daim 9 iin the antimicro- 
bial treatment, deodorisation and disinfection of the skin, mucosa and hair. 
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1 1 . Use aooonflng to dalm 10, wherain the compound of formulae (la), (lb) or (1c) are used 
for the prevention of the adheston of bacteria on surfaces and the further forming of the 
blofilmes and for detaching the biofilin and/or for the inhibition of tiie groth of the biofilm 
forming microorganisms In the biological matrix or for Idlilng them. 

5 

12. Use of the compound of formulae (la). (1b)or(1c) In the treatment of faxtle fibre materi- 
als. 

13. Use aooording to dalm 9, wherein the compound of formulae (la), (lb) or (1c) are used 
10 in preservation. 

14. Use aodordlng to dalm 9, wherein the compound of fiormukie (la), (lb) or (1c) are used 
in washing and deaning formulations. 

15 15. Use aooording to dalm 9, wherein the compound of formulae (la), (lb) or (ic) are used 
in imparting antimicrobial properties to, and preserving, plastics, paper, nonwovens, wood or 
leather. 

16. Use of the compounds of formulae (la), (lb) or (1c) In imparting antimlcrobtai properties 
20 to. and preserving, technical products. 

17. Use of the compounds of formulae (la), (lb) or (1c) as a biodde in technical processes. 

18. A personal care preparation comprising 

25 from 0.01 to 15 % by weight, based on the totol weight of the composition, of a compound of 
formulae (la), (lb) or (1c) and cosmetically tolerable ad^jvants. 

19. An oral composition comprising from 0.01 to 15 % by weight, based on the total weight of 
the composition, of a compound of formulae (la), (1 b) or (1c), and orally tolerable adjuvants. 

30 
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Disclosed are 3-aryl-2-cyano-3-hydraxy-acfyl8aure derivates of formula 




R2 is hydrogen; or Ci-C2oalM. 



The compounds are used as antimicrobiai actives for the treatment of surliaoes. 
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